Introduction {#S1}
============

Sexual assault, including sexual abuse, rape, intimate partner, and sexual violence, is a global public health concern affecting an estimated 12% of women around the world ([@B46]). In a recent population-based study from Sweden, 20% of women reported ever having been sexually assaulted ([@B38]). Sexual assault can lead to a variety of problems including lifetime diagnosis of anxiety disorders, depression, post-traumatic stress disorder (PTSD), eating- and sleep disorders, suicide attempts ([@B9]; [@B11]), gynecological problems, neurological, vascular, respiratory, gastrointestinal, and autoimmune diseases ([@B33]; [@B23]). Sexual assault may also lead to increased alcohol- and marijuana misuse ([@B11]), which in turn can increase the risk of additional sexual revictimization ([@B19]). Importantly, a recent large-scale epidemiological study from Iceland showed an increased risk for negative effects on both maternal health as well as fetal development among women with a history of sexual assault ([@B18]). This is an important finding given that as much as one out of 12 pregnant women has experienced a sexual assault during her lifetime ([@B50]).

Among women who have been exposed to rape, as much as 19--50% develop PTSD ([@B7]; [@B24]; [@B52]; [@B30]). Rape may also cause severe social consequences due to stigma associated with the event, and \<16% of cases are actually reported to the police ([@B58]). Given the scope of this problem, it is imperative to develop psychological interventions in the early aftermath of rape to reduce early symptoms which may also prevent the development of mental health problems.

There have been some attempts to provide rape victims with early trauma-focused psychological interventions. [@B41] attempted to reduce trauma reactions in rape victims by providing a 17-min video-based intervention provided prior to the forensic rape examination. The intervention consisted of information about the forensic examination, psychoeducation about common trauma-related reactions (intrusions of the event, marijuana use, depressive symptoms), and coping strategies to tackle these symptoms. One pilot trial (*N* = 124) indicated that this brief video intervention could significantly reduce both marijuana misuse at 6 weeks follow-up ([@B1]) and distress before the forensic examination ([@B42]). A subsequent trial in 2007 (*N* = 140) by the same research group found that women with a pre-assault history of high marijuana use who were randomized to the video intervention had lower marijuana misuse scores from baseline to the 6-months follow-up ([@B43]). An even briefer version of the video-intervention (9 min) was tested in another trial in 2015 (*N* = 164) where women randomized to the video condition had fewer anxiety symptoms at the 2-month follow-up but no main effects were found on PTSD symptoms ([@B34]). More recently, the same research group used the brief intervention (*N* = 154) compared to treatment as usual and an active control condition (pleasant imagery and relaxation instruction). Results showed that the video intervention had some efficacy in reducing substance use in rape victims with a history of sexual assault ([@B56]).

There has also been one attempt to scale up the dosage of early psychological interventions for rape victims. [@B45] randomized 137 patients seeking medical care at an emergency hospital within the first 72 h of trauma to either a brief version of prolonged exposure (PE; the first-line treatment for PTSD) or to assessment only. The PE intervention consisted of three 60-min sessions scheduled during a 2-week period. The main intervention was based on repeated exposure to the fearful memory of the event (imaginal exposure) and situations, places, persons, and activities that has become associated with fear since the event (*in vivo* exposure). Results showed that PE was especially effective in reducing symptoms of post-traumatic stress among the subsample of rape victims (*n* = 47, 28% of the original sample) with a medium effect size (*d* = 0.7) at 12 weeks. A more recent study did not replicate these promising findings when comparing the three session protocol against one session and assessment only ([@B31]). However, this study had a much lower proportion of rape victims, and there was no separate subgroup analysis for this particular trauma type.

To summarize, rape is common in the population, and it is of great importance to develop effective early interventions that can be provided to swiftly reach rape victims and thus reduce the development of long-term mental health problems such as PTSD. There have been some attempts of providing early interventions to women experiencing rape where a brief version of PE has shown promising results ([@B45]). The aim of this study was to translate and test the feasibility of the brief PE protocol at the Emergency Clinic for Rape Victims in Stockholm, Sweden. We hypothesized that PE, provided in the early aftermath of rape, would be an acceptable and deliverable early treatment for rape victims at the clinic.

Materials and Methods {#S2}
=====================

Trial Design {#S2.SS1}
------------

The study used an open trial design. Ten consecutive patients attending the Emergency Clinic for Rape Victims at Stockholm South Hospital, Sweden, were included during the study period (170111-170404). The clinic is one of the largest sexual assault centers in Europe with an intake of about 800 patients each year. Medical care, forensic examination, and psychological help are offered to patients in Stockholm county over 13 years who seek help within 1 month after the rape. Neither medical nor psychological help render any fee for the patient but is solely financed by the Stockholm county. The study was approved by the Regional Ethical Review Board in Stockholm, Sweden (ID:2016/2194--31).

Participants {#S2.SS2}
------------

Eligible participants were patients of at least 18 years of age attending at the Emergency Clinic for Rape Victims at Stockholm South Hospital, Sweden, within 72 h (which was the same time criteria as in the Rothbaum et al. trial) after experiencing a traumatic event meeting the DSM-5 criterion A for PTSD (exposed to actual or threatened death, serious injury, or sexual violence) and who had memories from the event. Exclusion criteria were (i) ongoing suicidal ideation or attempted suicide within the last 2 months, (ii) ongoing self-harm behavior, (iii) ongoing intoxication, (iv) other serious psychiatric comorbidity (ongoing psychotic symptoms or manic episode), (v) low cognitive capacity, (vi) not fluent in Swedish, and (vii) subjected to ongoing violence or threat.

Procedure {#S2.SS3}
---------

Recruitment was conducted in two steps. Each morning, a clinical psychologist or licensed psychotherapist did a pre-selection screening in the medical records of newly arrived patients. Eligible patients were asked to participate in the study at a routine appointment with either a clinical psychologist or a licensed psychotherapist. Patients who did not come to the routine appointment were instead reached by telephone. Patients signed informed consent at the assessment appointment and also completed the baseline battery consisting of Immediate Stress Reaction Checklist (ISRC; [@B14]) and Beck Depression Inventory (BDI; [@B5]). Treatment consisted of three PE sessions provided on a weekly basis. Participants conducted weekly self-report measures and post-measures. All participants met an independent assessor who administered the Clinician-Administered PTSD Scale (CAPS-5; [@B57]) to assess for PTSD 2 months after treatment completion.

Measures {#S2.SS4}
--------

The Posttraumatic Stress Disorder Checklist (PCL-5; [@B6]), a 20-item self-report measure, was used to assess PTSD symptoms after the treatment period. Other self-report measures that were used at post-treatment included the BDI ([@B5]) to assess for depressive symptoms, the World Health Organization Disability Assessment Schedule (WHODAS-12; [@B54]) to asses general functioning, the Insomnia Severity Index (ISI; [@B4]) to asses quality of sleep, and the Multidimensional Scale of Perceived Social Support (MSPSS; [@B59]) to asses quality of social support. Diagnosis of PTSD and symptom severity was assessed using the CAPS-5 ([@B57]) 2 months after treatment completion. We also assessed adverse events at each treatment session and at this 2-month follow-up.

In addition to the outcome measures above, we exploratory investigated if it is possible for rape victims to daily record the number of intrusive memories during treatment. This was done using a daily pen and paper diary where the participant was instructed to tick a box for the day and corresponding time period (morning/afternoon/evening/night) or indicate zero in the absence of intrusive memories. The diary was translated into Swedish by the first author and has been used in previous trials testing early provided psychological interventions ([@B21]; [@B22]).

Intervention {#S2.SS5}
------------

Prolonged exposure is based on [@B15] theory on emotional processing where PTSD symptoms are seen as pathological fear structures, activated by otherwise safe stimuli. This theory proposes that in order to reduce PTSD symptoms, the fear structure needs to be activated and corrective information made available. When patients start to avoid the memories or situations associated with the trauma, corrective information is not available. The aim with PE is therefore to break avoidance patterns and approach trauma-related stimuli, providing an opportunity for corrective information. It is hypothesized that if PE is provided in the early aftermath of trauma, it is possible to make swift modifications of the fear structure and manipulate the fear memory.

The PE treatment protocol was translated to Swedish by the first author in a previous trial after it was generously made available by the study authors of the [@B45] trial. The first author has been trained in PE by the treatment developer (Professor Edna Foa) and is a certified PE trainer. The therapists consisted of one psychotherapist and one clinical psychologist with extensive experience in treating rape victims and had access to supervision on demand.

The participants were provided with the first PE session within 72 h after the rape. During the first PE session, participants were provided with a rationale of the PE treatment and the function of avoidance behaviors as maintaining symptoms of post-traumatic stress. Subsequently imaginal exposure, where the patient was instructed to revisit the memory of the rape for 20--30 min (i.e., visualize the rape in their mind's eye) and recounting the rape in present tense, was conducted together with the therapist. In order to address erroneous trauma-related cognitions, open-ended questions were used after the imaginal exposure. A voice recorder was used to record the imaginal exposure on which the patient was instructed to listen to the recording each day as homework. A technique to decrease arousal symptoms in the patient's daily life, breathing retraining, was also taught to the patient. Subsequently, two additional 60-min sessions were provided to the participants. The aim of these two sessions was to review the homework assignments and conduct additional therapist-led imaginal exposure.

Results {#S3}
=======

Recruitment and Baseline Characteristics {#S3.SS1}
----------------------------------------

A total of 191 patients underwent the pre-selection screening for eligibility of which 118 (61.7%) were immediately excluded due to the following reasons: \>72 h had passed since the rape (36 patients; 18.8% of the screened sample), not fluent in Swedish (18 patients, 9.4% of the screened sample), \<18 years of age (45 patients; 23.6% of the screened sample), and male gender (19 patients; 9.9% of the screened sample).

Seventy-three patients remained for the next phase of screening, using the digital medical records from the forensic examination. Nineteen patients (9.9% of the original sample) were not able to schedule an appointment with the therapist within the stipulated time frame for inclusion (common reasons were sickness, traveling, or not able to be reached by phone). Another nine patients (4.7% of the original sample) could not be scheduled within 72 h due to lack of available appointments in either the clinical psychologist or psychotherapists schedule. Ten additional patients (5.2% of the original sample) were excluded because they had no memory of the rape, and two patients (1%) were too physically ill and needed somatic care. Fourteen patients (7.3% of the original sample) had other serious psychiatric comorbidity and were thus excluded, and seven additional patients (3.7% of the original sample) did not want to be reached by the clinic personnel after the forensic examination. A total of 12 patients (6.3% of the original sample) were asked to participate in the study of which two patients declined further participation in the study.

Mean time from the traumatic event (rape) to the start of PE was 52.1 h (SD = 11.1). Baseline characteristics for the included participants are presented in [Table 1](#T1){ref-type="table"}.

###### 

Baseline characteristics for included participants.

  ---------------------------------------------------------------------- -------------
  **Gender**                                                             
   Women, *n* (%)                                                        10(100%)
  **Age (years)**                                                        
   Age, year, mean (SD)                                                  28 (6.8)
  **Occupational status**                                                
   Working, *n* (%)                                                      7(70%)
   Student, *n* (%)                                                      1(10%)
   On sick leave, *n* (%)                                                1(10%)
   Actively seeking employment                                           1(10%)
  **Traumatic event**                                                    
   Rape, one assailant, *n* (%)                                          8(80%)
   Rape, multiple assailants, *n* (%)                                    2(20%)
   Time from traumatic event to start of intervention, mean hours (SD)   52.1 (11.1)
  **History of trauma and mental illness**                               
   Prior psychological trauma as an adult, *n* (%)                       4(40%)
   Prior psychological trauma as a child, *n* (%)                        1(10%)
   Prior psychological trauma both as a child and adult, *n* (%)         3(30%)
   None                                                                  2(20%)
  **Baseline measures**                                                  
   ISRC score, mean (SD)                                                 39 (5.81)
   BDI score, mean (SD)                                                  29.3 (14.2)
  ---------------------------------------------------------------------- -------------

ISRC, Immediate Stress Reaction checklist; BDI, Beck Depression Inventory.

Treatment Acceptability and Data Attrition {#S3.SS2}
------------------------------------------

Three of the included participants dropped out from the study after the second PE session. No reason for dropping out was given in two cases. The third participant stated being exposed to another traumatic event as a reason. Seven participants were provided with the full treatment protocol. Adherence to the treatment protocol was excellent, and all PE sessions were provided according to treatment protocol. Homework compliance was high in these seven participants, ranging from 85% completion between session 2 and 3 and 100% between session 1 and 2.

Data attrition was high at the 2-month follow-up; only six of the ten (60%) enrolled participants completed the CAPS-5 interview with the independent clinician. Data attrition was also high on the daily intrusion diary from session 1 to 3 where only three of ten (30%) participants had daily registrations the full treatment period.

Outcome Data {#S3.SS3}
------------

The mean score on the PCL-5 was 49.9 points (SD = 9.5) at post-treatment (end of session 3) which had reduced to 38.8 points (SD = 14.5) at the 2-month follow-up. The corresponding number for the BDI was 21.6 points (SD = 7.1) at post-treatment and 18.3 points (SD = 9.9) at the 2-month follow-up.

The mean score on the CAPS-5 was 28.3 points (SD = 13.7) at the 2-month follow-up where three participants also received a diagnosis of PTSD and were offered standard PE treatment for PTSD. The mean ISI score was 12 points (SD = 4.48), the mean MSPSS point was 68 points (SD = 11.11), and the mean WHODAS score was 19.5 points (SD = 3.70) at the 2-month follow-up. No serious adverse events that could be attributed to the treatment were reported during the treatment or at the 2-month follow-up.

Discussion {#S4}
==========

In this study, we hypothesized that a brief PE intervention provided in the early aftermath of rape would be a feasible and acceptable early psychological treatment for PTSD in regular Swedish care. Our hypotheses were partly supported: Of the 10 included individuals, seven participants completed the full PE protocol, and these individuals had high degree of treatment adherence. Additionally, results indicated clinically meaningful reductions in PTSD symptoms in these individuals. However, it is important to point out that the treated sample consisted of only a fraction (5.2%) of the total intake at the clinic during the study period.

As much as 40% of the screened sample was excluded due to the time criteria of 72 h. One well-reported factor in the literature is that only a small proportion of rape victims seek help from mental health professionals in the early aftermath of trauma ([@B8]; [@B53]; [@B60]) and there is a general delay from traumatic event and psychological treatment of 10 years ([@B25]). One idea to increase scalability and to capture a larger population of rape victims would therefore be to extend the time criteria for early intervention and test if condensed PE is effective also after a longer time period since the traumatic event. Additionally, as much as 75% of the screened patients attended at the clinic after office hours and -- as we did not have 24/7 coverage of clinical psychologists in this study -- this may have led to unnecessary waiting times and exclusions for otherwise eligible participants. An interesting venue for future implementation research would be to investigate if it is possible to have psychologists around the clock also at emergency departments. This is to our knowledge very unusual in regular care and could be interesting to investigate further. At least nine (4.7%) eligible patients could not be scheduled within 72 h due to lack of available appointments in the clinical psychologist or licensed psychotherapists schedule and additional 19 (9.9%) patients were not able to schedule to early PE treatment due to other logistical reasons (e.g., traveling, not able to come to the clinic). Beside more psychologist coverage around the clock, one idea would be to develop complementary procedures to reach rape victims after office hours, e.g., posters in the waiting-room or automatized internet-screenings swiftly delivered via smart phone. Smart phone-based interventions have shown promise as preventive-, guidance-, and assessment tools for rape ([@B29]; [@B2]; [@B36]), and a next step would be to also develop psychological interventions for victims of rape. Low-intensity treatments such as Internet-based cognitive behavior therapy have shown to be effective for the treatment of both PTSD and subthreshold symptoms and may be a feasible option for swift delivery of treatment for rape victims ([@B48]; [@B13]).

Ten percent of the screened sample was not fluent in Swedish and therefore excluded. Translator assisted trauma focused CBT for PTSD has proven to be effective ([@B10]), and one future scientific direction would be to investigate if this could work also in an early intervention approach. A complementary way to solve linguistical barriers would be to develop more language free interventions. Recently, [@B22] showed, in a sample of motor vehicle accident victims, that a behavioral intervention including a memory reminder together with a visuospatial task (playing the computer game Tetris) could reduce the amount of intrusive memories the subsequent week after the trauma. Results also seem to extend to women traumatized by emergency cesarean section ([@B21]) but it is still unclear if these findings can extend to rape victims.

About one-quarter of the screened sample was excluded due to the age criteria (at least 18 years old). Previous research indicate female adolescents as victims of sexual assault in a higher, disproportionately degree ([@B26]). Adolescents are also overall more vulnerable to subsequent mental health problems after sexual assault than adults ([@B26]), and studies has also indicated poorer educational outcomes for adolescent females exposed to sexual assault such as rape ([@B20]; [@B32]). Although one recent trial showed that a PE package, delivered over 14 weeks, was effective in reducing full-blown PTSD symptoms for adolescents after sexual abuse ([@B16]), we are not aware of any research study investigating the efficacy of early psychological interventions for young rape victims. Consequently, developing early interventions for this particularly vulnerable group is imperative.

The Emergency Clinic for Rape Victims did only provide care to female rape victims during the main execution phase of this study which unfortunately excluded an additional 10% of the screened sample. About 4--10% of all reported rapes include a male victim ([@B47]; [@B12]; [@B49]), and studies do indicate that male rape victims have higher degree of distress, psychiatric symptoms, and psychiatric hospitalizations than female rape victims ([@B27]; [@B51]). Although one recent trial showed some promising effects of cognitive processing therapy for male rape victims (veterans) with PTSD ([@B35]), other studies indicate that male rape victims are more treatment refractory ([@B17]). To our knowledge, there has not been any attempts to deliver early psychological interventions for this particular patient group. Given that male rape victims may experience very high degree of stigma ([@B37]; [@B44]), it is important to develop low threshold scalable interventions for these individuals.

Twelve (6.2%) patients were finally asked to participate in the study, and two of these individuals declined participation. Of the 10 included participants, three participants dropped out of treatment. Homework assignment completion rate was high among the seven participants that underwent the full treatment, between 85 and 100%. One important challenge for future research is how to overcome the degree of data loss found in this study (40% of the included participants did not show up at the 2-month follow-up assessment). As previously discussed, digital innovations (e.g., smart phone apps, video-conference) may provide solutions to some of these problems. Several studies have shown promising results of smart phone assessments for several mental health problems ([@B3]) as well as for trauma-related symptoms ([@B40]; [@B55]). One study did not find any statistical difference in assessing symptoms of PTSD using scores on the PCL-5 administered on smart phone or on pen and paper ([@B39]). On the other hand, another study investigating the use of a smartphone diary in tracking autobiographical memories of personal events ([@B28]) showed disappointing results. Not only did the use of a smartphone diary not show any beneficial effects in recording memories, participants actually recorded less memories on the smart phone than on a paper and pen diary, concluding that further innovations may be needed ([@B28]).

The study comes with limitations. One major limitation is that the lack of a control group to control for spontaneous fluctuations. Although the treated participants on average had a clinical meaningful decline in PTSD symptoms, this symptom reduction may as well be explained by natural recovery. However, it is important to stress that the aim of this study was merely to assess feasibility and delivery of the PE protocol. Future studies should consequently use a parallel group design to investigate efficacy of this treatment with extended time criteria. Another limitation in this study was that the independent assessor was not blinded to the aim study hypothesis and time-point, and thus, the mean scores on the CAPS-5 should be interpreted with caution. We also used a "supervision on demand" approach which means that we did not make a systematic control for treatment fidelity of the intervention. Future research may want to investigate this issue in more detail and to investigate possible therapist drifts when providing early PE interventions. The low rate of eligible patients to recruit also poses a major limitation. Comparing these figures with previous studies on early interventions after trauma shows that a low rate of eligibility and recruitment is unfortunately common stressing the need for the field overall of finding ways around it ([@B45]; [@B22]; [@B31]).

To summarize, early provided PE seems to be an acceptable and deliverable intervention for rape victims. However, of the 191 screened patients, we were only able to include 10 participants (5.2% of the screened sample) in the study. The main reason for this was an inability to recruit participants in the stipulated time window for this study of 72 h. We suggest an alternative approach which includes offering the first intervention session when the patients present irrespective of time since rape and also to develop remotely delivered interventions. Complementary interventions, delivered through other formats (e.g., online), that are easily accessible -- irrespective of gender, language barriers, and geographical distances -- are clearly needed in order to swiftly reach the millions of rape victims around the globe.
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